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(54) PHOTO-DETECTING TUBE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a photo- 
detecting tube which selectively detects only the light 
of wavelength near 360 nm. 

SOLUTION: A photo-detecting tube 1 is provided with 
an incidence window 3 and a photocathode 5, the 
incidence window 3 is made of covar glass, and the 
photocathode 5 is made of GaN. The covar glass 
selectively transmits the light of wavelength > about 
290 nm, and the GaN selectively and 
photoelectrically converts the light of wavelength < 
about 430 nm. Thus, in the photo-detecting tube, the 
peak of detecting sensitivity lies in wavelength 360 
nm, and only the light of wavelength 360 ± about 70 
nm can be selectively detected without an optical 
band-pass filter. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is photodetection tubing characterized by for said entrance window consisting of covar 
glass, and said photoelectric cathode consisting of GaN in photodetection tubing equipped with the 
entrance window which makes some vacuum housing outer walls, and the photoelectric cathode 
which carries out photo electric conversion of the light which has been arranged in said vacuum 
housing and penetrated said entrance window. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to photodetection tubing, such as the photoelectric 

tube and the photomultiplier tube. 

[0002] 

[Description of the Prior Art] Conventionally, the photodiode using Semi-conductor Si as a 
photodetector which measures the optical reinforcement of the light source is known. Moreover, 
photodetection tubing, such as the photomultiplier tube, is known as a photodetector which performs 
photodetection of high sensitivity. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in above-mentioned photodetection tubing, 
when acting as the monitor of the reinforcement of the light source which carries out outgoing 
radiation of the ultraviolet radiation near the wavelength of 360nm, it needed to use together the light 
filter which has the permeability property of making only the specific wavelength penetrating. That 
is, the light filter which has 1 or two or more specific wavelength light selection transparency 
properties ahead [ photodetection tubing ] in the conventional photodetection tubing has been 
arranged, and the light which penetrated this was detected. While such a light filter decreased the 
reinforcement of the transmitted light, it had caused the increment in components mark. This 
invention is made in order to solve such a technical problem, and it aims at offering photodetection 
tubing which detects only the light near the wavelength of 360nm alternatively. 
[0004] 

[Means for Solving the Problem] In photodetection tubing equipped with the photoelectric cathode 
which carries out photo electric conversion of the light which photodetection tubing concerning this 
invention has been arranged the entrance window which makes some vacuum housing outer walls, 
and in a vacuum housing, and penetrated the entrance window, it is characterized by for an entrance 
window consisting of covar glass, and photoelectric cathode consisting of GaN. Covar glass makes 
light with a wavelength of about 290nm or more penetrate alternatively, and GaN carries out photo 
electric conversion of the light with a wavelength of about 430nm or less alternatively, therefore, this 
photodetection tubing - setting wavelength 360nm**-- only about 70nm light can be detected 
alternatively, without using an optical band pass filter. 
[0005] 

[Embodiment of the Invention] Hereafter, photodetection tubing concerning the gestalt of operation 
is explained. The explanation which overlaps using the same sign is omitted to the element which 
has the same element or the same function. 

[0006] Drawing 1 is drawing of longitudinal section of the photodetection tubing 1 concerning the 
gestalt of operation. This photodetection tubing 1 is the photoelectric tube, and is equipped with the 
vacuum housing which closes upper limit opening of the metal by-pass 2 with the face-plate 3 as an 
entrance window, and comes to close lower limit opening with the stem plate 4. The interior of this 
vacuum housing is decompressed rather than atmospheric pressure. In this vacuum housing, the 
photoelectric cathode 5 which carries out photo electric conversion of the light lambda which 
penetrated the entrance window 3, and the metal anode plate 6 which collects the electrons e emitted 
from photoelectric cathode 5 are arranged. 
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[0007] Photoelectric cathode 5 is formed in the inside of an entrance window 3, predetermined 
potential is given to photoelectric cathode 5 through a by-pass 2, and potential higher than cathode 5 
is given to an anode plate 6. For example, if photoelectric cathode 5 is grounded and the potential of 
100V is given to an anode plate 6, the electric field which pull Electron e in the anode plate 6 
direction inside a vacuum housing according to the electrical potential difference between these will 
occur. After being accelerated according to an internal field, the electron e generated in photoelectric 
cathode 5 according to the incidence of Light lambda collides with an anode plate 6, and is taken out 
outside as the output current through the lead pin 7 electrically connected to the anode plate 6. In 
addition, the hermetic seal of the clearance between the lead pin 7 and the stem plate 4 is carried out 
by the charge 8 of a glass reinforcement. 

[0008] Drawing 2 is a graph which shows a wavelength-entrance window permeability (%) property, 
a wavelength-photoelectric-cathode radiant sensitivity (mA/W) property, and the detection 
sensitivity (mA/W) property of photoelectric-tube 1 the very thing which compounded these. The 
component beyond wavelength lambdal penetrates an entrance window 3 among the light lambda 
which carried out incidence to the entrance window 3. Moreover, photo electric conversion of the 
component not more than wavelength lambda2 is carried out by photoelectric cathode 5 among the 
light lambda which carried out incidence to photoelectric cathode 5. Wavelength lambda 2 is longer 
than wavelength lambda 1, therefore photoelectric-tube 1 the very thing has detection sensitivity 
between wavelength lambdal -lambda2. 

[0009] In addition, the permeability in the wavelength lambda 1 of an entrance window 3 is or less 
about 1 of the permeability in wavelength lambdal +140nm / 1000, and the radiant sensitivity in the 
wavelength lambda 2 of photoelectric cathode 5 is or less about 1 of the radiant sensitivity in 
wavelength lambda2-140nm/ 1000. 

[0010] The photoelectric tube 1 concerning the gestalt of this operation is equipped with the entrance 
window 3 which makes some vacuum housing outer walls, and the photoelectric cathode 5 which 
carries out photo electric conversion of the light lambda which has been arranged in a vacuum 
housing and penetrated the entrance window 3, and an entrance window 3 consists of covar glass, 
and photoelectric cathode 5 consists of GaN. Covar glass makes the light more than the wavelength 
of about 290nm (= lambda 1) penetrate alternatively, and GaN carries out photo electric conversion 
of the light below the wavelength of about 430nm (= lambda 2) alternatively, therefore, this 
photoelectric tube ~ setting — near the wavelength of 360nm — the peak of detection sensitivity — 
having - wavelength 360nm**-- only about 70nm light can be detected alternatively, without using 
an optical band pass filter, moreover, wavelength 360nm**which gives the peak value of the 
detection sensitivity of this photoelectric tube - each detection sensitivity in about 70nm is or less 
about 1 of the detection sensitivity of peak value / 1000. Moreover, the detection sensitivity in the 
wavelength of 254nm of this photoelectric tube is or less about 1 of the detection sensitivity of peak 
value / 1000, and can detect light with a wavelength [ of a mercury lamp ] of 360nm in distinction 
from light with a wavelength of 254nm. In addition, the cobber hard glass (KB hard glass) by NEC 
Vacuum Glass company was used for this covar glass. 

[0011] Drawing 3 is drawing of longitudinal section of the photodetection tubing 1 concerning the 
gestalt of another operation. This photodetection tubing 1 is a photo-multiplier, and is equipped with 
the vacuum housing which closes upper limit opening of the glass bulb 12 with the face-plate 13 as 
an entrance window, and comes to close lower limit opening with the stem plate 14. The interior of 
this vacuum housing is decompressed rather than atmospheric pressure. In this vacuum housing, the 
photoelectric cathode 15 which carries out photo electric conversion of the light lambda which 
penetrated the entrance window 13, and the metal anode plate 16 which collects the electrons e 
emitted from photoelectric cathode 15 are arranged. Moreover, between cathode 15 and an anode 
plate 16, the electron multiplier which consists of dynodes D1-D5 which carry out multiplication of 
the electron which carried out incidence is arranged in order. 

[0012] Photoelectric cathode 15 is formed in the inside of an entrance window 13, predetermined 
potential is given to photoelectric cathode 15 through focusing electrodes 19 and 20, and potential 
higher than cathode 15 is given to dynodes D1-D5 and an anode plate 16. The thin film-like focusing 
electrode 19 is formed when metals, such as aluminum, are vapor-deposited by glass bulb 12 inside 
surrounding the space from the photoelectric cathode 15 to the dynode Dl of the 1st step, and the 
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tabular focusing electrode 20 consists of a metal plate with which a part of periphery contacted the 
thin film-like focusing electrode 19. The tabular focusing electrode 20 has opening in the center 
section. It connects with photoelectric cathode 15 electrically, and these focusing electrodes 19 and 
20 form the electric field which converge the electron generated in photoelectric cathode 15 in the 
surrounded space by these with the dynode Dl of the 1st step into the 1st step dynode Dl arranged 
directly under [ opening ] a focusing electrode 20. 

[0013] If it explains in full detail, a reference potential will be given to photoelectric cathode 15 and 
focusing electrodes 19 and 20 through the single lead pin 17, and such high potential will be given to 
dynodes D1-D5 and an anode plate 16 that it becomes the latter part through two or more remaining 
lead pins 17. For example, if touch-down potential is given to photoelectric cathode 15 and focusing 
electrodes 19 and 20, the potential of 100V is given to an anode plate 16 and the potential chosen as 
dynodes D1-D5 from the potential of 0-100V is given, the electric field which pull the electron e 
generated in photoelectric cathode 15 inside the vacuum housing according to the electrical potential 
difference between these in the anode plate 16 direction will occur. 

[0014] After being accelerated according to an internal field, multiplication of the electron e 
generated in photoelectric cathode 15 according to the incidence of Light lambda is carried out 
further, colliding, and multiplication being carried out to the dynode Dl of the 1st step, and carrying 
out a sequential collision rather than this at the latter dynodes D2-D5, and, finally it collides with an 
anode plate 16. The electron e collected in the anode plate 16 is taken out outside as the output 
current through the lead pin 17 electrically connected to the anode plate 16. In addition, the hermetic 
seal of the clearance between the lead pin 17 and the stem plate 14 is carried out by the charge 18 of 
a glass reinforcement. 

[0015] This photo-multiplier is a photo-multiplier of a box and a grid mold, each dynodes D1-D5 are 
box molds, and the grid is prepared in the front face. Moreover, although the last stage dynode is 
arranged near the anode plate 16, it does not illustrate with the gestalt of this operation. 
[0016] It has the photoelectric cathode 15 which carries out photo electric conversion of the light 
lambda which the photomultiplier tube concerning the gestalt of this operation has been arranged the 
photoelectric tube concerning the gestalt of the above-mentioned implementation, the entrance 
window 13 which makes some vacuum housing outer walls similarly, and in a vacuum housing, and 
penetrated the entrance window 13, and an entrance window 13 consists of covar glass, and 
photoelectric cathode 15 consists of GaN. As mentioned above, covar glass makes the light more 
than the wavelength of about 290nm (= lambda 1) penetrate alternatively, and GaN carries out photo 
electric conversion of the light below the wavelength of about 430nm (= lambda 2) alternatively, 
therefore, this photomultiplier tube — setting — the wavelength of 360nm - the peak of detection 
sensitivity - having - wavelength 360nm**~ only about 70nm light can be detected alternatively, 
without using an optical band pass filter. 

[0017] In addition, although an above-mentioned entrance window and photoelectric cathode were 
applied to photodetection tubing of the head-on mold which has the photoelectric cathode of a 
transparency mold, these are also applicable to photodetection tubing which has the photoelectric 
cathode of a reflective mold, such as a photo-multiplier of a side-on mold, and an image intensifier. 
[0018] Drawing 4 is drawing of longitudinal section of the photodetection tubing module 100 which 
has the above-mentioned photodetection tubing 1 inside. This photodetection tubing module is 
equipped with the envelopment cylinder 21 which contains the photodetection tubing 1, the cap 
member 22 which closes upper limit opening of the envelopment cylinder 21, and the closure plate 
23 which closes lower limit opening of the envelopment cylinder 21. The cap member 22 has the 
through tube 24 drilled along with the longitudinal direction of the envelopment cylinder 21, and can 
lead the light lambda from the module outside to the envelopment cylinder 21 interior through a 
through tube 24. 

[0019] In the envelopment cylinder 21, the optical diffusion plates 25, such as an obscured glass 
which consists of an ingredient which makes the light of the above-mentioned specific wavelength 
penetrate at least, are arranged, and the optical diffusion plate 25 is located between the entrance 
window of the photodetection tubing 1, and the optical outgoing radiation edge of a through tube 24. 
The optical diffusion plate 25 is closing the optical outgoing radiation edge of a through tube 24, 
diffuses the light lambda introduced in the through tube 24, and is irradiated in the direction of an 
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entrance window of the photodetection tubing 1. In addition, it can replace with the optical diffusion 
plate 25, an etching mesh can be arranged at the optical outgoing radiation edge of a through tube 24, 
and degradation of photoelectric cathode can also be prevented. The above-mentioned 
photodetection tubing 1 outputs an electrical signal according to the incidence of the light of specific 
wavelength. This electrical signal is amplified by the pre amplifier 26 arranged to the envelopment 
cylinder 21 interior, and is outputted outside through the lead wire which penetrates the closure plate 
23. This photodetection tubing module can be used for the light source monitor for ultraviolet curing, 
the light source monitor for ultrapure water purification, etc. 
[0020] 

[Effect of the Invention] As mentioned above, as explained, according to photodetection tubing of 
this invention, only the light of specific wavelength can be detected without using an optical band 
pass filter, and photodetection can be performed to high sensitivity. 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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Abstract of JP1 11 02658 
PROBLEM TO BE SOLVED: To provide a 
photo-detecting tube which selectively detects 
only the light of wavelength near 360 nm. 
SOLUTION: A photo-detecting tube 1 is 
provided with an incidence window 3 and a 
photocathode 5, the incidence window 3 is 
made of covar glass, and the photocathode 5 
is made of GaN. The covar glass selectively 
transmits the light of wavelength >= about 290 
nm, and the GaN selectively and 
photoelectrical^ converts the light of 
wavelength <= about 430 nm. Thus, in the 
photo-detecting tube, the peak of detecting 
sensitivity lies in wavelength 360 nm, and only 
the light of wavelength 360 ± about 70 nm can 
be selectively detected without an optical 
band-pass filter. 
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[0 0 14] 3£A©Aft«:jCSDT#SI&ffil 5"C^£L 

®e©^^y- FDiicttXi/cttti&sti. cn«to*> 

«K© # <f - F D , ~ D , tcffi&flgg t, & # 6 3 6 K* 
fS3 ft. Slf&fttcES® 1 6 BIS l 6 "ORgl 40 

Sftfc®? e B. pgffi 1 6 (CS&fcKCgS&Sftfc V - F 
b">l 7^LTffi^SSfci^r^SPtcaX*)/eStl5. 
fcfc. - F f> 1 7 £ * fAi 1 4 <!; ©|H©|£|««;tf 
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*&tA*f!l 3.!:. Jt&g8l*itCEB3*lASftKl 3 

1 5BGaN^P.!fe-5. _Lj$©«fc SfC^ 3^-Jl/^7^ 
tt&ftift 2 9 0 n m ( = A , ) «Jb©3fe*»8?«fc:»ii 
S-S. GaNB?ffifiift43 Onm (= A,) felT©*£ 

feOttt, ?&g3 6 0 nm&ct£tfli8(S©fc:--££WU 
i&g360nm±&70n m©36©*%^^-? > F>< 

[0017] &*>\ j3^A*fS»tf#W*Stt. MiS 
tea*. Cft6B^fi©#*tttt&:rr5-!M F*>ffi 

[0 0 1 8 ] H4». JbJB#tfttti* 1 *rt«JK*r$-536 
<ftaj**£?*-JH 0 o©$E»fffiS-e&5„ 
*i?*-;l/B. jGMH*l *JRlfrr*fiH1Bf2 1 t, 
ffljgf2 1 ©Jd«BPS*itit*-a* + ? ^8W2 2 £. 
^H®2 1 ©Tffie3PSP ; &^±^-S^±«2 3 i^ffi^. 
■S. * + ?» 7'gp«2 2 B. ^Hi»2 1 ©S^*[nJ{C©-o 
r*iS;3ti/'c«a?L2 4^W0r*j»3, *y^-;Wfgp 
*>6©>feA*»a?L2 4^^L-CSHf©2 lF*ggPfC*< 

[0019] -Sffilgi 2 1 rtfcBifBW^S©**^^: 

< <!: fcaas 6 a«x ^9xf<D*t»« 

2 5 *512g 3 nr fc 0 . 2 5 B*^m« 1 ©A 

«2 5ttJta?L2 4©*fflW«*if±Lr*lO. Sii?L 
2 4F*5tC«A$n/c:^A %jaRLr*«ffl« 1 ©A».^ 

i^y 9 Is » *«M?L 2 4 ©jfttitttttcEK b , 

«je««©*©Aif{c{6ct:*«fi^«tfl*-r*. c© 
■c*twsn. «ih«2 3*jwrsy-F**^-LrM- 
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wmmm. (mA/w) m s^cti^^^tft:^ 
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